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I. INTRODUCTION 


"During flight tests of the Atlas missiles, it will be necessary to measure 
and telemeter to ground receiving stations numerous surface temperatures 
at various locations on the missile skin. It has been proposed that, tem- 
desde sensitive platinum resistance gages be attached to the missile 
surfaces to perform this function. Since these temperature gages will 
be exposed to aerodynamic heating and high velocity air flow, they must 
of necessity be strong and well-bonded to the missile surface. In order 
to investigate the adequacy of the proposed gage installations, a series 
of tests has been conducted at the Thermodynamics Laboratory in which 
the gages bave been subjected to an environment similar to that which 
they will encounter during actual missile flight.) .-- 


II. SUMMARY ^ —— l 7 


From the tests which have been conducted, it appears that gage installa- 
“tions having no post-application temperature cure have insufficient strength 
to remain bonded to the missile skin when exposed to a relatively low 
velocity flow of heated air over the surface. However, curing of the 

gage installations at moderate temperatures (400-600°F) increased the bond 
strength to such a degree, the gages remained firmly attached to the skin 
sample after continuous exposure to a 1000°F air flow having a dynamic 
pressure of approximately 200 1b/sq. ft. for ٥ period of three minutes. 
Temperatures indicated by the test gages were lover than the actual skin 
temperatures during transient heating conditions, but approached true e 
skin temperature fairly closely when steady state heating conditions were 
achieved. 


. III.. TEST EQUIPMENT & PROCEDURE 5 
A number of .016 inch thick stainless steel panels having skin temperature 
gage installations typical of those proposed for use on the Atlas flight 
test missiles were supplied for testing by the Astronautics Data Trans- 
mission Group. The platinum resistance gages, Ref. CVAC Part No. 701259-5, 
are produced by Trans-Sonics, Inc., Lexington, Mass.; have a nominal room 
temp resistance of about 55 ohms; and provide a resistance chunge of about 
0.1 ohms per °F over their working range of -300°F to 900°F. The gages 
ure applied directly against the surface of the skin and are backed with 
a protective cloth covering impregnated with a silicone adhesive. Chromel- 
alumel. thermocouple junctions were spotwelded onto the test panels as 
follows: T/C #1, attached to the back side of the panel, directly under 
the temperature gage; T/C's #2 and #3 attached to the panel upper surface, 
1 incn ahead of and 1 inch to the side of the center of the gage, respec- 
tively. The panel wus located immediately downstream of a two-dimensional 
convergent-divergent nozzle having an exit 3.05 inches wide and 0.725 
inches high (Figure 1). The panel vas mounted with its surface parallel 
to the lower, lip of the nozzle, with the temperature gage approximately 
two inches downstream of the nozzle exit. Air at any temperature between 
ambient and 1000°F., at velocities from Mach Oto 0.40 and M = 1.9h, und 
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dynamic pressures from 0 to 5600 lbs/sq. ft. was available from the 
nozzle during the tests. 1 shielded chromel-alumel thermocouple 
junction, located do-nstream of the gage just above the surface of 
the test panel, vas used to determine the tefperature of the heated 
air flowing over the test specimen. 


The platinum resistance element of the temperature gage was connected 


as one leg of a Wheatstone bridge having an output sensitivity, 5/۵6 ر‎ 


of approximately 1.1 MV/obm. The bridge was calibrated periodically 
by replacing the resistance gage leg of the bridge with a series of 
different, accurately known resistances erd noting the corresponding 
bridge output. The outputs of the thermocouples and transducer bride 
were continuously recorded during each test with an Offner direct 
“writing oscillograph recorder. Conversion of the thermocouple voltage 
outputs to the equivalent temperatures were made with the standard 
temperature - EMF tables for Chromel-alumef thermcouples. Standard 
temperature-resistance characteristics for platinum wire (See Fig. 2) 
were used to convert the temperature guge resistance changes to the 
corresponding temperature changes. ü 


A total of seven gage specimens were tested under varying temperature 
and dynamic pressure conditions. Individual tests varied from 10 

to 180 seconds duration. Nearly all specimens were subjected to a 
number of consecutive tests of increasing duration and severity 

of test conditions before failure occurred. A "step" temperature 
input was applied to the test specimens by means of a large two-way 
valve located upstream of the air flow nozzle. The pressure and 
temperature of the air stream were adjusted to the desired test con- 
ditions with the valve in a by-pass position. Following this, the 
valve was rapidly rotated to divert the hot air from the by-pass out- 
let to the flow nozzle and provide essentially a "step" heat input 
to the temperature gage. 


IV. RESULTS AND DISCUSSION 


Early in the test program, it became obvious that the proposed un- 
cured gage installations had insufficient mechanical strength to 
withstand exposure to air temperatures in the range of 200-300°F 
(see Table I). All four of the uncured gage specimens that were 
tested peeled loose from the test panels after less than 30 seconds 
exposure to air temperatures below 400°F and at free stream dynamic 
pressures only about one-half as large as are anticipated during 
actual missile flights. Figure 3 shows typicai failures of two of 
the uncured gage specimens. The gage on the top panel, specimen #1, 
came loose from the surface and was completely destroyed after only 
5.5 seconds exposure to a 200°F, q = 550 lbs/sq. ft. air flos. 

Note that even the covering over the gage leads failed under these 
conditions. Gage specimen 42 on the lower panel failed after 23.5 
seconds exposure to a lower velocity (q = 59 lbs/aq. ft.), but 
considerably hotter (3507?) air stream. Olly the material actually 
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covering the gage itself loosened under these conditions, while 
the remainder of the cloth covering remained relatively intact. The 
white material near the downstream end of the gage leads is Sauereisen 

EN cement, applied to protect the area where the leads passed through hoies 

in the test specimen from tbe surface to the underside. An additional 
series of tests was conducted vith a fifth uncured specimen vhile flow- 
ing unheated air over the surface at dynamic pressures up to 5000 1b/sq. 
ft. No damage or loosening of the gage was observed even after several 
minutes exposure to the high velocity flow, thus indicating th: rapid 
failure of the other gages must have resulted primarily from high tempera- 
ture deterioration of the elements rather than from erosive action from 
the air stream. " 

Following these initial unsuccessful tests, three additional test 
samples having two different post cure treatments were prepared and 
tested. The post cures consisted either of heating the panels and 

: installed gages at a temperature of 450°F for 30 minutes or 650°F for 
15 minutes. Gage #6 (see Fig. 4) having the 650°F - 15 minute cure 

was subjected to a series of tests with increasingly higher air tem- 

. peratures, finally being exposed to an air temperature of 870°F and 
dynamic pressure of 214 lbs/sq. ft. for a period of 180 seconds without 
failure. Of the two specimens cured at 450°F for 30 - 40 minutes, one 
sample (No. 5 in Fig. 4) satisfactorily w.thstood a 1000°F., q = 213 lbs/ 
sq. ft. air flow for 180 seconds with no failure of the gage and only 
slight loosening öf the leads. The other sample (No. 7 in Fig. 4) was 
subjected to two successive runs of 120 and 180 seconds at gas tempera- 
tures of 700 and 1100°F., respectively, and finally to a gas temcerature 
of 1300°F before loosening of the gage and failure occurred after 
39 seconds exposure. 


In all of the tests described above, the air flow was directed parallel 
۰ to the guge leads. However, since some gage locations on the flight 
missiles may require routing the gage leads circumferentially around 
the outer surface, a limited number of tests were conducted with the 
air flowing laterally across the gage leads. Under these cross-flow 
conditions, no failures of the temperature cured gage installations 
were encountered at gas temperatures belo. 700°F and dynamic pressures 
to 200 lbs/sq. ft. However, at a gas temperature of 850°F, the leads 
loosened and blew away after only 10 seconds exposure to the air flow. 


Temperuture-time histories for the free stream, gage and two skin tempera- 
turer auring several typical test runs are shown in Figures b - 10. 

In Figure 5, during run No. 1, unintentional variation of the free stream 
temperature provided '. ‘ood indication of the response characteristics 
of the gage installation. Figures 6 - 10 indicate the gage response 
when exposed to step temperature inputs of various magnitudes., in 
general, response of the temperature gages when subjected to a rela- 
tively rapid temperature increase was good, although the temperature 
indicated by the gage definitely lagged the temperature of the skin 
which was exposed to the free stream by varying amounts of time. It 

wis also observed, as would be expected, that during transient heating 
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conditions, the temperature of the skin directly beneath the trans- 
ducer remained considerably cooler than other skin areas because of 
the good insulating characteristics of the relatively thick gage in- 
stallations. XQ 
IV. CONCLUSIONS: 


“though only a limited number of temperature gages vere tested, 
anu these at relatively low free stream temperatures and pressures 
(compared to conditions which will be encountered at high supersonic 
Mach numbers), enough information has been obtained to arrive at the 
following general conclusions: 


The gage installetions in the uncured condition have * 
insufficient bonding strength to remain attached to the 
missile skin when exposed to a lov temperature, low 
velocity air flov. ? 


Temperature curing of the gage installations after appli- 
cation on the missile skin will provide sufficient addi- 
tional strength to allow the gages to satisfactorily with- 
stand a high temperature (1000°F) and relatively high 
velocity alr flov. However, it is possible that tempera- 
ture curing of the gage installations may adversely affect 
the physicál characteristics of the transducer as evidenced 
by the fact that two of the three temperature-cured gage 
Specimens which were tested exhibited erratic and unre- 
liable resistance characteristics following their cure. A 
more complete investigation of possible detrimental effecta 
on the gages resulting from temperature curing should cer- 
tainly be made before large numbers of gages are installed 
on tbe missile. g s 


Due to the large thermal capacity and 1ο” conductivity of 
tne transducer covering, transient response of the gages 

to changing sxin temperatures will not be as rapid or as 
accurate as would be obtained with thermocouples attached 
directly to the missile skin. However, use of the resis- 
tance gages has the advantage that the transducer element 
need only touch the missile skin, and does not, as would 

be the case if thermocouples were used, require spotwelding 
or other fastening techniques which might disturb the struc- 
tural integrity of the thin missile tank walls. 


The relatively thick gage Jesds and their covering, parti- 
cularly those that must be routed circumferentially around 
the missile body cross-vise to the ^ree stream air flow, 

may loosen and fail more readily than the guges themselves. 


( 
Output sensitivity of the transducer is high when installed 
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in a suitable bridge. An output of approximately 0.25 Wt | op 
was readily obtained with the simple bridge used in these 


r tests. This compares to an output of about .03 mW/e, from 
۹ an iron-constantan thermocouple, or a sensitivity about 8 times 
as great. 


6. At the time these tests were conducted, at least as far as 
the writer could determine, there was an apparent lack of 
reliable temperature-resistance calibration data for these 
platinum resistance gages. If this situation has not been 
corrected, certainly every effort should be made to insure 
that sufficient data is available to make accurate resistance 
to temperature conversions. 
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SUMMARY CF TEST ος 
TABİ 


All temps. pre fir 


SPECIMEN CURE Tair (°F) T1(9F) 

A None 200 175 
s یں‎ 185 151 
" " 196 167 
s * 145 112 
8 8 i 200 110 

#2 ii 135 195 
. ” 255 203 
" " 349 215 

#3 5 10 70 
۰ " dai = 

#4 " 112 T . 
" ” 350 289 
" 8 200 165 
" f" 355 7 

9 

πό 15 min.« 6500F 365 A5 
n bja a" 325 
" " 515 340 
" " 16s 515 
" " 870 545 
45 40 min.e 4500F 455 A5 
* κ 135 540 
" i 1010 745 

v 

#10 15 min. e 000°F 850 s 
" µ 79 .. 
#1 30 min.« 77 133 446 
" 8 1984 04 
" ὦ 1245 1995 












COMMENTS 
Gage OK. 
Gage still in good condition. 
“ لد‎ “ oe , Lİ 


Lead wires loosened slightly. 
Gage OK. 
Gage failed. 


` Gage and leads OK. 


Gage atil) OK. 
Gage failed. 


Cold flow tests. Gage and 
leads OK € all test conditions. 


T/C #2 only used during these 
tests. Transducer not functioning 
properly. Gege OK 20-23. 
Covering becoming soft and tacky 
and slightly loose. 

Covering very soft and loose, 
Gage and leads failed. 


T/C's not operating. Gage and 
leads OK. 

Gage OK-Soft and tacky, however. 
Gage OK. 

Gage failed at start of run. 


Gage and leads OK = erratic 
operation of gage, however. 
Gage still OK - no signs of loosening. 
Gage OK-not operating electrically, 
however. 
" " " " 
Gage still OK - Riscontinued tests 
on specimens. 


" 
Gage OK-Doesn't work electrically, 
however. 
Gage OK-Somewhat soft. 


Leede loosened 6 about 30 sec. Gage 
remained tight, however. 


Crores flow over gage leads. Loosened 
end failed 6 10 sec. No gage or T/C's 
on specimen. 

Gage leads OK-no loosening» 


Gage ἃ leads OK-No loosening. T/c #2 
inoperstive. 


Gage & leads still OK. 


q(1bs/eq. ft.) 


. 


TEST coibftous AND RESULTS 
CU سے‎ 5 


- ‘TABLÈ 17 


.pre final temps. & end of run. 


τι(ο) ; τοίοῃ) Tage, (°F) 
15 169 168 
151 153 159 
167 ᾿ 160 170 
12 i 121 123 
J ž 
110 So ہر‎ q9p5 7 144 
مد‎ ¦ ' i29 127 
203 ` 215 232 
ق‎ 154 248 
10 | 10 10 
ہے‎ ὁ 88 τ 
- p 115 - 
و‎ t eT - 
~ i 163 5 
ë ۰ f 250 - 
| 
- 285 - 
" 320 - 
289 | 324 298 
165 | 180 182 
* j - - 
315 : 345 Erratic 
i 
25 332 
340 i 410 
| 515 695 - 
, 545 790 - 
| | 
iI 420 - 
| i 
, 540 €30 
| 745 £40 


Convergent - Divergent Nozzle 
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air contains about one percent argon. 
Samples from the base region were Ads by Google 
withdrawn through a set of tubes 
during the rocket firingg. The 
proportions of helium, neon and argon 
were determined with a mass 
spectrometer, and from these 
proportions by weight of rocket 
propellant, turbine exhaust, and air at 
the point of sampling were calculated. 
Thus, the presence and source of a 
mixture with potential heating value in 
the base region was determined. 
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Firing of Atlas 
Called Success 


Rocket Veers, 


Explodes in 
Mile Flight 


‘Failure’ Reports 
Wrong, Says 
Pentagon Officer 


By FRANK MACOMBER 
COPLEY PRESS Bureau 


WASHINGTON — Yester 
“İday's test launching of Con. 
_. [vairs first Atlas missile ati 
` |Cape Canaveral, Fla., today 
:|was described in the Penta- 
'|gon as ''a.successtul flight.’ 
.| The giant San Diego-built 
missile wobbled and explod- 
ed a mile or two above thej. 
launching pad, with the pieces 
“İfalling into the Atlantic 
> (Ocean, press services report. 
` |ed from Florida. 
و‎ "Wrong in Interpreting 

They quoted eyewitness ac- 
counts by civilians who 
watched from vantage points 
outside the boundaries of the 
guarded missile base. 

“AN the eyewitnesses were 
wrong in interpreting the 
\|fight as a failure," an Air 
_|Force officer declared in the 
É Pentagon today. He would not 

permit his name to be used. — 

“It was a very ‘successful 
flight,” he said. “We οὔ. 
tained a great deal of impor- 
و‎ tant information. We have al- 

Ts e ready found out what went 
SMOKE LEFT — The San Diego-built and flame behind it as it falls after |wrong end it is something we 
Atlas missile leaves a path of smoke an explosion during yesterday's test. |can Correct for the flight of 
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Study 
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ONE-INCH NOZZLES 
Midget Rockets 
Aid Atlas 


Convair engineers are 
using midget rocket motors 
mounted in vacuum. cham: 
bers to study how the Atlas 
; intercontinental ballistic 
missile will behave in space. 

The test rockets are used 


in Conv aitr-Astronaut- 


, les thermodynamics labor- 

* atory here. Theirs nozzles 

narrow te-ene-ifich in dia- 
metet. oS : 

In the Iaboratory, “altitudes 
of up to 40 miles are dupl- 
cated in a cylindrical, steel 
vacuum tank six feet in dia- 
meter and 10 feet long. 

One of the miniature rock- 
ets is fired for a second and 
a half, using a mixture of 
oxygen and gasoline. 

Engineers watch the 
model through a one-inch 
plate glass window. The yel- 
low-white rocket flame fans 
out 
- یڈ‎ ntm 

o 3 y placing 
material specimens near 
the jet, engineers can deter- 
mine how the flame might 
affect such surfaces. The 
rocket flame is 5,000 degrees 
! Fahrenheit. 


New test facilities include 
. a vacuum tank where 'con- 





; ditions 50 miles high can be- 


i simulated in’ a hypersonic 
' wind tunnel. 

The tunnel will enable en- 
gineers to study the reac- 
tion of rocket exhausts to 
certain conditions of veloci- 
1× and altitude at the same 
time 

High-pressure helium 15 
pushed through a nozzle 
and passed through a part 
of the tunnel containing the 
test rockets. Speeds up ta 
seven. times. faster than 

that of sound are obtained. © 














"s io iğ igh- z cket ex- 
Kenneth Ὁ. Hendershot, senior ther a high-altitude tank for ro ex 
modynamics engineer at Convair, in- haust behavior tesis at Convair's 
seris.a miniature rocket assembly into ‘thermodynamics laboratory here. 
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Marston Students to Enter Work 


In Greater SD Science Fair 


The science exhibits of six} Williams will enter a Class C/E. Tigard, is a bs v. 
Marston Junior High School|free.flight plane which they Es ا‎ UM ler 
α΄ p designed and built. The plane bu salo interested in exper- 
ue Greater σαν has a nine foot wing span, and | imental farming. : 

Science I. ass idi y inlits fuselage is about seven: e third proejct is the en- 
LN Coni epas uilding feet long. À itry of Rick Tyler, Bob Ken- 

Jesse Ke ch d Duane | Jesse and Duane have work-|inedy, and Bill Green. . The 
ΕΕ ed separately on their hobby (boys, who describe their inter- 
for several years but be ‘an jest in rockets as “predating 
` working together a year and a Sputnik,” designed and built 
‘half ago. Both boys’ fathers fa liquid propellant rocket. The 

are interested in aircraft. ocket is between six and sev- 

Duane’s father, Henry L. Fen feet long, tip to tail. 

Willaims, is an assistant fore- The boys started working 

man at Convair and Jesse’s fa- with solid propellant rockets 

ther, Earle Ketcham, is a field | and still are interested in 
representative for Grumman | them. 

; Aircraft Corp. ‘| After they designed their 
| Another entry will be “The present rocket they got ad- 
iLife Cycle of the Cecropiafyice and help in getting parts 
'Moth" by Ken Tigard. Ken [from Kenneth Hendershot, 
| became interested in the Ce-frocket technician at Convair. 
icropia when one lit on his} Some of the work has been 
İshoulder as he bicycled along fone in the school metal shop 
| Clairemont Dr. He studied all}. well as at home. According 
the information he could find Fro its builders, the rocket will 
land discovered that the Ce-|5e fired after further engine 
| cropia’s natice habitat is the ئوئ ا‎ on the ground. 

East Coast. and northern 
| Maine; hence it is very unusu- 
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Labor As: 
Speaking ` 


James R. Pas 
commissione: ^ 
partment of Lab 
division, will he 
for the Monday τ 
Manchester ^ro: 
merce. 

The luncheun ` 
basement mee! in 
Farm Bureau (ii 
Street. 

Farrar, as a 
missioner, has a” 
ty ih the legal d 
research and stali 
trative services. : 
the department رد‎ 

He formerly ۲ 
Knoxville with Hob. 
and in Nashyilic h 
ner with Othal Sını 

Farrar received © 
degree ard a no 

rudence vo» i 
ennessee. 
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Buchanan 


Hendershot, Herron, 


Receive Calspan Promotions 


igan and is a registered mechanical 
engineer in California. 


Dean Herron has been an engi- 
neering manager at AEDC since 
1959, beginning as a project and re- 
search engineer in the propulsion 
wind tunnel facility. Until the com- 
pany's reorganization, Herron was 
manager of PWT's test engineering 
and operations branch. He holds a 
bachelor's degree in aeronautical en- 
gineering from Georgia Tech, a mas- 
ter's in mechanical engineering 
from UT-Knoxville, and has com- 
pleted 30 hours of postgraduate work 
at UTSI. 

W.T. (Buck) Buchanan began at 
AEDC in 1962 as a mechanical design 
engineer, later became a test in- 
stallation engineer, and was made a 
section supervisor in 1977, He earned 
a bachelor’s degree in mechanical 
engineering from UT-Knoxville and 
a master's in the same discipline 
from UTSI. He is a» registered 
professional engineer in Tennessee. 


LEXNETH,HENDERSHOT__proesionl engineer in Tentessee. 
Child-Care Payments 


ter’s degrees in aeronautical engi- 
neering from the University of Mich- 





KENNETH H. HENDERSHOT 


Can Get Tax Credit 


commissioner said. However, the 
tax credit will benefit lower income 
families with at least two children 
the most. 

Parents with adjusted gross in- 
come of $10.000 may take a 30 per- 
cent tax credit up to a maximum of 
$2.400 for one dependent and $4,800 
for two or more dependents. At 30 
percent, that's equal to a $1,400 cred- 
it. The rate of credit reduces by one 
percent point for each additional 


. $2,000 or fraction of $2,000 of income 


above $10,000. The rate stops drop- 
ping at 20 percent for persons with 
Incomes over $28,000. 


Human Services Commissioner 
Nancy-Ann E. Min has reminded pa- 
rents who pay for child care outside 
their home that a tax credit may be 
available to them. 

"Parents should save their child 
care expense receipts and make use 
of this important tax advantage," 
Ms. Min said. 

Parents can take up to a $1,440 
credit on their income taxes for child 
care expenses. All taxpayers incur- 
ring such expenses are eligible for 
the credit regardless of the size or 
gross income of the family and 
Whether or not they itemize. the 


Kenneth C. Hendershot, one of 
four facility directors for Calspan at 
Arnold Center, has been named gen- 
eral manager of Calspan operations 
at the NASA/Ames Research Cen- 
ter, Moffett Field, Calif, 

He will be replaced at AEDC by R. 
Dean Herron, who will advance from 
deputy director to director of the 
systems operation facility, In a re- 
lated move, W.T, Buchanan wil] be- 
come manager of the tunnel opera- 
dions branch, Supervising a work 
force of 112, 

Hendershot will assume leader- 
ship of the Calspan/Ames effort at 
the beginning of a second five-year 
contract worth $52.6 million, He will 
head a work force of approximately 
125 engineers and technicians who 
perform aerospace flight dynamics 
lesting and operate and maintain 
several transonic and Supersonic 
wind tunnels, shock tubes and ranges 
for hypersonic testing. The appoint- 
ment was made by King D. Bird 
Calspan senior vice president and 
general manager of the Service Con- 
tracts Division headquartered in 
Tullahoma, : 

Hendershot came to AEDC in 1980 
from the company's Corporate head- 
quarters in Buffalo, N.Y., when 
Calspan was awarded the operating 
contract for aerospace flight 
dynamics testing at the center. He 
has been director of the Von Karman 
gas dynamics facility üntil thé com- 
pany's recent reorganization, when 
he was named to head the Systems 
operation facility. 

Before joining AEDC he headed 
the transportation research depart- 
ment and served as principal re- 
Search engineer in Calspan's Aero- 
dynamic search Department in 
Buffalo. He also worked for General 
Electrie's corporate research and 
development center in Buffalo as 
manager of fluid mechanics pro- 
grams. He holds bachelor’s and mas- 
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Monday For the Employees of AEDC January 25, 1988 






Cafeteria Menu 
Soup--Beef Rice 
Salads--Tuna Salad, Jello with Fruit, Cole Slaw, Tossed Salad 
Entrees--Turkey and Dressing, Swiss Steak 
Vegetables--Whipped Potatoes, Baked Apples, Green Beans, Carrots 
Desserts--Peach Cobbler, Chocolate Cake, Carrot Cake 
Tomorrow's Entrees 
Fried Chicken, Tuna Casserole 


Today’s Weather 
Cloudy and cold with occasional snow flurries; high in the 30s, low around 10°, 













Today’s Events 
Red Cross Bloodmobile: 8:00 a.m.-5:00 p.m. in the ETF Office Building. 
For details, call Ann Hodge at ext. 5385. 
Intramural Basketball Games: 5:30 p.m. atthe C.D. Stamps Community Center. 
For team schedules, call Recreation Services at ext. 6084. 


Hendershot To Manage $52.6 Million Contract 
Ken Hendershot has been named Calspan General Manager for the company's 
operations at NASA/Ames Research Center at Moffett Field, Calif. NASA has just 
awarded Calspan a second 5-year contract there with NASA, worth $52.6 million. As 
General Manager, Hendershot will head a workforce of 125 engineers and technicians 
who perform aerospace flight dynamic testing and operate and maintain several 
transonic and supersonic wind tunnels, shock tubes and ranges for hypersonic testing. 
Replacing Hendershot as director of the Systems Operations Facility is Dean Herron. 
W.T. Buchanan will replace Dean Herron as Manager of the Tunnel Operations Branch. 
The promotions are effective as of Feb. 1. 


Bradley In Top 99.5% 

Dale Bradley, general engineer in the AEDC Corporate Planning Office, was awarded 
the Air Force Meritorious Civilian Service Medal Friday night. The sterling silver medal 
and citation is one of the highest awards that can be presented to a civilian member 
of the Air Force, and is held by only half of a percent of the civilian employees of 
Systems Command. The award was presented by Joy Bishop, director of civilian 
personnel of Air Force Systems Command on behalf of Gen. Bernard Randolph. It is 
given to civilian employees who have demonstrated service so outstanding that 
recognition by a major commander or the Air Force Chief of Staff is warranted. Six 
other AEDCers received civilian awards Friday night. They will be featured in 
tomorrow's aedc today. 


Thought For A Monday 
FINAGLE'S RULES, No. 9: In any collection of data, the figure most obviously correct, 
beyond all need of checking, is the mistake. 



































